Disruption of the CaMKII/CREB signaling is associated with zinc deficiency-induced learning and memory impairments.
Many studies have shown that zinc deficiency not only retards growth, but also affects several brain functions, including learning and memory. However, the underlying mechanism of impaired hippocampus-dependent learning and memory under zinc deficiency is poorly understood. In this study, young mice were fed a zinc-deficient diet (0.85 ppm) for 5 weeks. Morris water maze result showed that zinc deficiency results in spatial learning impairment. We then examined whether zinc depletion-induced learning and memory defects are associated with changes in signaling molecules essential for the expression of long-term potentiation. Immunoblot results showed that the protein levels of calmodulin (CaM), phosphorylated CaM-dependent protein kinase II (CaMKII), and phosphorylated cAMP-responsive element binding protein (CREB) were significantly reduced, whereas the total protein levels of CaMKII and CREB did not change in the zinc-deficient hippocampus. Thus, we provide a previously unrecognized mechanism whereby zinc deficiency impairs hippocampal learning and memory, at least in part, through disruption of the CaM/CaMKII/CREB signaling pathway.